The original form of the so-called hidden order (HO) in URu 2 Si 2 is still debated after its discovery a quarter century ago, 1 while the properties of superconductivity 2-4 and a largemoment antiferromagnetic phase (high-pressure phase) 5, 6 have been clarified to some extent.
ρ a , exhibits a non-Fermi liquid behavior, i.e., ρ a (T ) ∝ T in the low temperature limit, while that along the c-axis, ρ c , shows a typical Fermi liquid behavior, i.e., ρ c (T ) ∝ T 2 . 7 This is a note that tries to explain this anisotropy of T dependence on the assumption that the hidden order is the induced antiferro (AF)-quadrupolar (Q) order of Γ 5 symmetry, i.e., Q z(x+y) and Q z(x−y) . The resulting induced quadrupolar charge distribution is of the O xy type, which is consistent with a state proposed recently by Harima and the present authors as an ordered state of the HO state. 8 Note that [z(x−y)] 2 = z 2 (x 2 +y 2 −2xy). A pattern of the wave function of quadrupolar ordering is shown schematically in Fig. 1 The fundamental idea is rather simple. The Nambu-Goldstone mode (collective mode in the AF-Q order) scatters electrons in different ways corresponding to the angle between the c-axis and the wave vector p of quasiparticles. Namely, the coupling constant λ q (p) between the collective mode with wave vector q and an electron with wave vector p is given as points. The coupling arises only from the difference in Q xz component change between the adjacent ab-planes. Therefore, the coupling is proportional to q z in the long wavelength limit.
These facts are represented by the electron-quadrupole interaction Hamiltonian H e−q as
where i, j, and ℓ denote the lattice coordinates of a-, b-, and c-directions, respectively, and t ′ ab and t ′ c are constants parameterizing the changes of transfer integral in the ab-plane and the c-direction, respectively. In eq. (0.2), only the hopping terms along the a-, b-, and c-directions are retained. The self-energy due to one collective mode exchange process (given by the Feynman diagram shown in Fig. 3) is
After analytic continuation, iǫ n → ǫ + iδ, the imaginary part of the retardation self-energy,
On the Fermi surface, i.e., p = p F , and in the limit of T → 0, eq. (0.4) is reduced to
Assuming the dispersion of the collective mode as ω q ≃ sq, eq. (0.5) is reduced to a rather simple form.
For p ⊥ c, 6) and for p c,
Since the scattering by the AF-Q collective mode of wave vector (Q 0 + q) couples with the Umklapp process, the temperature dependence of resistivity is given by ImΣ R (p F , ǫ), where |ǫ| is replaced by T . Namely, ρ c ∝ T 3 and ρ a ∝ T . In the former case, the T 3 dependence is buried in T 2 term of the usual Fermi liquid behavior and will not be observed. Thus, the present note shows that the deviation from the T 2 term reported for J a is a direct consequence of the nondipolar parameter of the hidden ordered phase. The recent experimental work, which is also given by the current axis, also resolves that in many experiments, ithe T 2 behavior is not verified even t the temperature region near the superconducting transition temperature T SC . 11 In agreement with our proposal, under pressures P higher than P x , where the ground state switches from HO to AF, a good T 2 law is absent whatever the current axis (a or c). The difference from the case of AF order is that the coupling with quasiparticles is independent of the wave vector of the quasiparticles in the AF case, while it is highly anisotropic, as shown in eq.( 0.1) in the present case of AF-Q order.
In conclusion, we have succeeded in explaining, on an assumption that the HO is an AF-Q order with Γ 5 (Q z(x+y) and Q z(x−y) ) symmetry, the anisotropy in the temperature dependence of resistivity in the HO phase of URu 2 Si 2 .
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